An expanded enzyme toolbox for production of cis, cis-muconic acid and other shikimate pathway derivatives in Saccharomyces cerevisiae.
A wide range of commercially relevant aromatic chemicals can be synthesized via the shikimic acid pathway. Thus, this pathway has been the target of diverse metabolic engineering strategies. In the present work, an optimized yeast strain for production of the shikimic acid pathway intermediate 3-dehydroshikimate (3-DHS) was generated, which is a precursor for the production of the valuable compounds cis, cis-muconic acid (CCM) and gallic acid (GA). Production of CCM requires the overexpression of the heterologous enzymes 3-DHS dehydratase AroZ, protocatechuic acid (PCA) decarboxylase AroY and catechol dioxygenase CatA. The activity of AroY limits the yield of the pathway. This repertoire of enzymes was expanded by a novel fungal decarboxylase. Introducing this enzyme into the pathway in the optimized strain, a titer of 1244 mg L-1 CCM could be achieved, yielding 31 mg g-1 glucose. This represents the highest yield of this compound reported in Saccharomyces cerevisiae to date. To demonstrate the applicability of the optimized strain for production of other compounds from 3-DHS, we overexpressed AroZ together with a mutant of a para-hydroxybenzoic acid hydroxylase with improved substrate specificity for PCA, PobAY385F. Thereby, we could demonstrate the production of GA for the first time in S. cerevisiae.